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丰水期均有采样站位大于 1 ng/L，河口与台湾海峡的雌激素活性均小于 1 ng/L。 
















POCIS 对目标化合物的富集在 7 天内呈现显著的线性。温度变化对目标物在
POCIS 上富集的影响比较显著(RSD>12%)，随着温度的升高，目标化合物在
POCIS 上的采样速率减小，而目标物浓度变化对 POCIS 富集无显著的影响
(RSD<5%)。 





















The occurrence of estrogens in the aquatic environment has become a major 
concern worldwide because of their strong endocrine disrupting potency. As an 
important transport medium, water bodies play an important role in the fate and 
occurrence of EDCs in the environment. To date, studies of EDCs in the water 
environment focus primarily on the occurrence of EDCs in the environment. To date, 
studies of EDCs in the water environment focus primarily on the occurrence of EDCs 
in a local area. But the systematic studies are necessary on the transfer of EDCs 
especially in the river-estuary-sea system. Integrative passive sampling is a new 
approach developed for environmental monitoring. The use of polar organic chemical 
integrative sampling has been recently documented for the detection of polar organic 
compounds in the environment to achieve a time weighted average concentration.  
This study clearly demonstrated the presence of estrogenic compounds and 
estrogenic activities in Jiulong River-Estuary-Taiwan Strait System through the 
chemical analyses. POCIS was also examined for its sampling efficiency to four kinds 
of estrogenic compounds in this study. The main results are the following: 
1. This study clearly showed that concentrations of EDCs in surface water in 
Jiulong River-estuary-Taiwan Strait. As for spatial distribution, Levels of natural 
estrogens in Jiulong River are the highest, followed by levels of estuary and Taiwan 
Strait; Levels of environmental estrogens in Taiwan Strait are the highest, followed by 
levels of estuary and Jiulong River. As for seasonal variation, concentrations of 
natural estrogens and environmental estrogens in dry season are higher than in wet 
season; however, levels of synthetic estrogens in dry season are lower than in wet 
season. 
2. The average contribution rates of E3 to natural estrogens and the average 
contribution rates of BPA to alkyphenol were examined. The results demonstrated E2 
can transform into E1 then degrade into E3 in the aquatic environment. As for 
seasonal variation, estradiol was only detected in dry season. 
3. Sources of EDCs in Jiulong River mainly bases on point sources; And it 
could be speculated that the prime source of BPA in Taiwan Strait is likely to be other 
important inputs rather than Jiulong river. Spatial variations of estrogenic activities 















The estrogenic activities of Jiulong river was higher than estuary and Taiwan Strait. 
Some sampling sites in Jiulong river were found to have values of above 1.0 ng/L. It 
indicated that this area may have potential to cause estrogenic effects on some 
organisms. 
4. POCIS was examined for its sampling efficiency to four kinds of estrogenic 
compounds (EDCs: estrone, 17α-ethynylestradiol, 17β-estradiol, estriol) in this study. 
The kinetic studies showed an integrative uptake up to 7 d and sampling rates 
decreased as the temperature increased(RSD>12%). As for different concentrations of 
target compounds, sampling rate was not affected by the concentrations(RSD<5%).. 
5. After laboratory experiments, an environmental field study was performed in 
Jiulong River. The results showed that sampling rates of POCIS in dry season were 
higher than in wet season. The results also showed that there was a relatively good 
correlation between measured and calculated values(r2=0.6501, p<0.001). It 
demonstrated that POCIS can be used in aquatic field systems. 
 














第 1 章 绪论 
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鱼。在含有 15.4±1.4 ng/L 雌炔醇的水体中，斑马鱼孵出的雄性鱼的生殖器官出
现了雌鱼性生殖器官的特征(Andersen et al., 2003)。因此，野生生物及人类的生
殖发育异常现象是具有雌激素活性的化学物质造成的。 
由于上述现象的出现，环境介质中的雌激素化学物质逐渐引起了各国科学家






































为、免疫系统(杜克久等, 2000; 李杰等, 2002)。 
1.1.2 雌激素的种类 
现在大约有 2000 万种化学物质在美国化学文摘中记录，在环境介质中存在
的约有数万种。而且化学物质的种类每年以 1500~2000 种的速度在增加(Kavlock 
et al., 1996)。进入环境中的多数化学物质都有可能对生物体的生态平衡带来潜在
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